Production in Escherichia coli, folding, purification and characterization of notexin with wild type sequence and with N-terminal and catalytic site mutations.
Notexin (Ntx) is a group I phospholipase A2 (PLA2) protein, main component of the Australian snake Notechis scutatus scutatus venom. It is both a presynaptic neurotoxin and a myotoxin. In this work, for the first time, a method for the production and folding of recombinant Ntx was developed. Ntx was produced with wild type sequence (rNtx), with an extra peptide (T7-Ntx) or a methionine (M-Ntx) before Asn-1, and with Asn-1 substituted by alanine (Ntx-A1) or by serine (Ntx-S1). The proteins were analyzed for their catalytic and toxic activities. rNtx activity resulted to be comparable to that of the venom extracted protein. The Ntx N-terminus was found to have a major influence on both the catalytic and toxic activities of the protein. The first amino acid of snake venom PLA2s is highly conserved: it is an asparagine in about all group I PLA2s, while in most (>70%) of group II PLA2s it is a serine or an asparagine. Interestingly, Ntx-S1 resulted to be, for both enzymatic and toxic activities, the mutant most similar to the wild type protein. The role of the catalytic activity of Ntx in its toxicity was investigated by replacing the aspartic acid 49, involved in the coordination of the cofactor calcium ion, by a lysine. The obtained mutant (Ntx-K49) is deprived of catalytic activity but possesses a residual toxicity.